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(54) ORGANIC ELECTROLUMINESCENCE ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an element 
presenting emission of high luminance and high efficiency by 
including an Al or Ga complex compound in an emission layer 
provided between a pair of electrodes or, at least, in one 
layer of a plurality of organic compound thin layers containing 
the emission layer. 

SOLUTION: An Al or Ga complex compound expressed by 
formula I and/or formula II is included in the organic 
compound thin layer of an organic electroluminescence 
element In formulas, R1 and R2 are each H. alkyi group, 
alkoxy group, or halogen atom and may form a ring; R3 is H. 
alkyI group, alkoxy group and aryl group; X is O, S, NR4 (R4 is 
H, an alky! group, or an aryl group); R' is alkyI carbonyl group, 
aryl carbonyl group, heterocyclic group, etc.; R" is dicarbonyl 
polymethylene group or dicarbonyl arylene group, etc.; M is Al 
or Ga. By including the complex compound at least in one 
layer, the organic EL element having a low emission starting 
voltage and superior in durability is obtained. 
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{ I ) X-mtllA 1 ttcHGam^it-irmit^ti 




M O — R" 



(1) 



JS^2:^-t) : R' Wm-F^iWaSSrWLTV^Tt J: 

ir-;l.;!?;k;K-/U«. 3 - U ^ 1, 

3-'<vy>'':tdfy-;i'-5-*;i/jK-;i^, 7iy^ 

■t) . 

I ) X-m^tlhA 1 dl^JiGa|§»:<k^ft2:-&W^l.v: 
C^b2J 




(5t*, Ri. R2ti-?-ii-eh.*3KJI^, r;l'#;PS. T 

/UndfvS^T^iti^Noyyjg^^^L.. R,, R2{i-?-fL 



tJl^cOW«S^b^^lS:fi|;c;tW®xp^' Hoyt-* 
;r>-tyxS^K:fcV^TfBi£Jl**Tiefl:^ ( I ) f«$ 
it I. A 1 ^/oWGam-ft^ft^^^-rscitS-^i: 
t S *ax 1^ h S y : 
(^b3] 

w; 




(^t*!, R, , R2{i-?-ft-fix*«®TF, 7/^^y^^ , 7 
j/SS/::{i>'NoyyS^$r^L, R, , RjUfit 

7'J-/PSS-«^: XJiK^H^, 0EISSi^*^o<iN- 
R4«$r«-r (R4«i**il^^ 7il-^)l'mtfzl.i7'J~ 
)l^i»t) : R' ii^ix^tiSm&itlX\>^XiiX 
\,^Tll-^ll:^)l^&'-/V-^. 7U-;l^*;U^-/l/S. 7)1- 
y=.>U/lll':t(:z)]^^ 3-^'V'jy;<f/k-K:^;l^. 1. 

>'7x:i;l'». 7x-/^f•;i■7xX/^S, 7V-)l^t 

[if««4 ] -mrnxsmizmmttMrnMi-t 

^>-l:y;^^i^tcfcv^-C^ptS*'TiS£^^ ( I I ) 
Ut4] 




-ir 



(^(t>, R,. Rili-ttl^tvHmmf: 7)V^1\^. 7 

h-bm^th'<^y'^y^b t hizm^^m^ixiiX 
R.m^mt {RiiiAimm'f. 7;u^;pa^it{i7u- 



x-r/USSr^-r ; MJiA 1 *JtJiGa^JS?r^1-) . 
[0001] 

(00021 

yf ( c R T ) i •) ffi?ft'SB:']T'»So^n«ji^Si^ 
t«Wb, r5X-7T-f;^ru-f (pdp)i?*<*s 

^^ux^-^^o;^s^^-by;?.^W^ia$i^Tl<^l>, ^ 
t=J:0*l«xu^' ha;US:f-byx^^i:*S|xu^'h 

[00 0 3] L*>L=5r7!)^'^>. kmm;x.vy Vx3iV\^- 
»9>l.«3CTS%3eT'S)l,fci^, 1 0 0 VULhc7)iSltE 

[00 04] ^itllWLt. Wtlxu^' bo/l/5;t^-t:y 
m^-hW<^ix1^Vm (jE?Li3j:t^l|i^) 

ta!-5-C, ^«xW-^'hn;US;t.-fey;:<.^^(SC:^T.A»f>(^ 
[0 0 0 5] :lLX\ ^m:iiV9yo}Vii^-'zyx%=f 

\fmmm t %Fi-mmmm<n 2 m ^mttzm^f- 

TangtVanSlyketCioTSSS^ny:: (C. W. T 

ang and S. A. VanSlyke ; App. Phys .Lett., 

51 (1987) 913). mi-ffimmi. ^'yxm. 
[0006] ±ie*^t-{i, iEmmmtimmti->hmFi- 



:(3) 000-200684 ( P 2 0 0 0- 2 0 0 6 84 A) 



[ 0 0 0 7 1 */c. ^IS'^a. 2 JiffiiicOSi^lCfcV^ 

T. %=fm^mfx'^j:<. mM^h^mt^^ 

'\%hZ.ti7f^Lfz (C. Adachi. T. Tsutsui and 
S. Saito; Appl. Phys. Lett.. 5 5 (198 
9) 1489) . 

[0008] 2m^^m.^h Lxism&mtnFf-^ 

hD;U5;r^-fey;^|g-fS:^^*«tl^L!t (C. Adach 
i,S. Tokito. T. Tsutsui and S. Saito; Jpn. 
J. AppL Phys., 27(1988)L269).C: 

tat. ii'jxm.nzm^Ltzmm. mmm. mt 

nkmrn^znt^mhrn^ ^^htz^tymimmti^^h 

[0009] 

mm-h<r)^^ifi'ijhtix^fztiK ttzttz. m.<nim 
nmt'^^m^-mtcffiifm.x'hh. ttz. 
x.v^ vxiiv^%^yx%={-^mt^mt^'±htz'^\,z 

li- i 0 lg«ET'ffi«gS^«T'|g5e$-ti:5 ^ b if-mb 
t('>X<h, 

( 0 0 1 0 ] -e^t'. *^BM±iMtc«;^-c^$ix 

fetOT'*)0, »»ST'iaB»^^:l63fe«-StS*«xu 
^' No;l. = ^>-fey;^«^?rfStt-f t SrBWt-ri.. 
[00 11] 

mmmmthfzifxo^m ^wm. -n<nmm 

mJtV^XU^' hu)Vi^^■^yxm'^■^Zi5\^X9^J:< 

bh-mmiit^ ( I ) tiiiX//ttzi.iTmc'^^ 
(II) x-mtLhA 1 iyiJiGam^b^!ft^^#-r 

h^bi^^b W«x b 5 *-fe yxm=i-iz 

mth : 

[^tS] 




(I) 



[^t6] 



r t 
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/ M \ 

)^mim) : R" Ji-eiX-e^lSJ^SSr^LTV^TtJ: 

^-;P;i&;p,tr-yl/S, 3 -^'vU y*;U-t:-;ua. 1. 

ir-Uym. 'Jii)V^--lV7)V^-Vym. ViDVif^- 
i^'^x-zux— r^WS, >''7x-;l^^;1-x-r/> 
T'J-uva. ;K'J^f-uya. i/T'J-uyS. 
X :i;ur;u^ uva, vi]A'if-.-)vrv)\/^ V y 

[00 1 23 HR5<: ( I ) tfzii (II) -C'^JilSii 
flst^rl.. iWi, HteS: ( I ) ^^cJi (II) t'*$ 
t'*)^i:#i.'^ixl.. ( I ) *?t{4 ( I 

I ) x-mtim^coA 1 ttdiGama^it-^imT 

[0013] ±si^ ( I ) fcit^ ( I I ) 4^, Ri - Ra 
hJfi/S, xhdfv-»J,|,i,^(4ro--K^v-»^, S/tli 

w^^tfzii?(^)imx'$)h, 
[ 0 0 1 4 ] R, , R2i,i^ti(:>i}^^-^i-h'<-y-^ymt 
thizm^. mnii-yi^^jymhh^myj^'f-yh 
'jymm, ntKit-ry^' oymim&tx 
[0 015] R3«**iK^. ryudr/ua. mnij(i- 

xf-;l^aj>|,V'>(4rDl^;l'S^, r^wn^va. 



7 y -j\^X'$) I. i'OMtK amm^ tfzuyx. 
-i\^x't}h. ^iyizit)mt<ii^m'f-x'hi, 
[0016] ximmw.^, ^nm^tfziiN-R^m 

$r«-r. »tL<{4, tKSJS^, ;<f-/Pa, 7x-yU» 
T'?>5. J: L<ii^m^.'f-X'hl. 
[0017] HR^ ( I) tfR' »i7yl'=«f/l';!?;l''-Kx/|. 
a, 0^J;c^f>f-;^;!?;^;K-/^a, x^;^;<7/^-■K-/^«> 
7*n hVU;<ryl/-i<:::/Pa , n - yi-iU:fj)l't^~Jl^S) h \ ^ 

mUty X =.)Vf])Vif'.-lVm^ V 7 X -}Vi])Vif^:::-}Vm 

n'^-li^m. 1, 3-'<.>'y>'':t^y-;P-5-;<?;P;K- 

/PS. 7xy^i/7x— 7x-;l'^:t7x::^;U 

a, T'J-yPS, ^Ji.<f7x-;i'a. >''7x-;PSi)l) 

'^yvji-^-tyj^pa. i^'^xri/i^^rs-f. m 

/i^a, 7 xy^i^7x rij-;ua, istSiSs^ 
a, 3-^'vuyx?;i'7K-;i/a^/tl4i , 3-<yW 

tl, 7x-/l^. 'Jyx-il'S^ 7xy^j^7x-/U 
a. :h7^;US, ;^f-;U;!5?;P;n::i;l^, t - T'f-zl-j!?;!^ 
*;x;l.a, 7x-;l';<?;P.t>x;i/S. 3-:?v'J>-;!{?7P,-K 
x/i^iLJtJi: 1 , 3 -'<yVv5^^y-;^- 5 

7x-/i^. ;<^;^;^;^;^^-/^at/^{47x-;^x?;^^ 

x^;l/a. rnhVl-SJ>|.V'>{47'f-;l/a^<7)T;U^/W 

^-Ji^, xh^va, xhJfi^a*)i.v^(4rn,-K^i-a 

^7;U3^i^a, 7;U;tDr;i'Jf;ua, fi^;ctfM>7 

/U5j-D^f-/ua^, «««5^a, f?y;ttfs^a$:*LT 
v^t t J:>.^jr^-ti''ry-;pa^y:;{4- hna^$r*L 

t-yf-/ua, 7;l^;3l-D;'<^/l^, ;>< h='fi^St/c(4g 

masr^L-Tv^TtivvTr^-ti^ry'-yi^t'S*!*. i 

at'^)!.. 

[00 18] MiiA I t!t{4Ga^J15:at- . 
[00 19]HK5t( I I) +s Ri-R^ti-ffilj^ 

( I ) <r>^titmmomi:M!^-ti¥, &i>m kh 

R,~R4l4*fm^t'J>l.. 

[0020] ( I I ) "f^ R" ' Hx^/U^K-^P 



.tC-;k-K»J^f'^>'S. (0-. m-. P-) 'J^)V7f^ 

r^jv^^yi;^ y^hh\^\t'Jf})V:iti:::^}V^y^'J^y 

mm(7)'J:^}Vif^:^)V7)V^::^Vym. 'J^)Vif^=^)Vm. 
(o-. m-. P-) y x:::^UyM^C0TU — l'y&. 

ya. x7x-uy^co>''ry-i^yS. x7x::i;i';>< 

^UyS. i/7xx;l/X^WySJ>'SV^(±x7xx;l.7' 
ntl/yS^c7)i/'7xx;ur;p:5rUya, (o-. m 

r^/i^^uya. s^'x^/^^K^^/Mf-yux-f/i^s. i//^ 
;i.;f:-7^xf-;^x-f/i/^^i^'X^/i/'tC:i;PTyi/^;i/x 
-t;!/^. v;{7/UjK:^/I/^f'>^f-:tx-T;l/S^C0>'';<? 

;u,if-;ur;u^yuf-:tx-r^p«^^'r, »*K(i. 

S/';;?;^ U ^ I- . S/';^;l/.t::::;l'r 'J - 1/ y 
>-'*y^.'K:i/^T;ui^-l/yS. i^'yxxyux-T/i/ 

>^';>;l/;K-;^Xf-l/ya. i/;<?;P;f:-;^XT-l/ 
ym. 'J:^J\^7\(-juy'at'Uym. >'';<^/U.-Kx;l/b'7x 
xuyS. S/>>;>;jf::^;!/7x^l^yS. i;7x:::;^x- 
t;!/*. S/;<^/U*:-;^«. >^'7x:::U'y»f*)-So $<^> 
tCctOS* L<{iv»;U*'x;^x^l^yS. 
;^XT:::Uy^i/::fi>''*7U7K-;l/^X'J>So 
[0021] ^^BBCCiSV^TffiffltS-ftj^: (I) tfz 
( I I ) t'^^il-^A 1 J/cfiGam-ft^^ LT 

!t*{4. *^0flT'ttffl-rSHR^ ( I ) *3t«4 ilDT 



) 000-200684 (P2000-200684A) 

[0022] 
lit!] 



5 




[0023] 

[its] 




[0024] 
Ut9] 



i(7) 000-200684 ( P 2 0 0 0 - 2 0 0 6 8 4 A ) 




Al — 0 — C- -CH9 




[0026] 




[00 27] 
Utl 2 3 



[0028] 
[^kl3] 



(a 0) )00-200684 (P2000-200684A) 




[0030] 



(Cll))00-2006 84 (P2000-200684A) 




[0032] 



(a 2) )00-200684 ( P 2 0 0 0-2 0 0 6 84 A) 



[0033] 
HblS) 





[0034] 



(?14))00-200684 (P2000-200684A) 




(0035 J 
Hb2 0] 



(a 5) )00-200684 ( P 2 0 0 0-2 0 0 6 84 A) 



68 




[0036] 
Ut2 1 ] 



(a?) )00-200684 (P2000-2006 84A) 




(?1 8) )00-200684 ( P 2 0 0 0- 2 0 0 6 84 A) 



66 



87 



8B 



89 



90 




[0040] 



(a9))00-200684 (P2000-200684A) 




[0042] 
[^b2 7] 



(ei))00-2006 84 (P2000-2006 84A) 



106 



107 



108 



109 



110 




[0044] [^1:29] 



(S2) )00-200684 ( P 2 0 0 0 ~ 2 0 0 6 84 A) 




(S3) )00-200684 ( P 2 0 0 0-2 0 0 6 84 A) 




10046] [0047] 
[^t3 1] [{b3 2] 



(G5) )00-200684 ( P 2 0 0 0 - 2 0 0 6 8 4 A ) 



131 



132 



133 



134 



135 




[0049] 



lit3 4] 



(27) )00-200684 ( P 2 0 0 0- 2 0 0 6 84 A) 
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146 



147 



148 



149 



160 




[0052] :5rfc, -m^ (II) cD^mmi,zii\,''X mz^^ti^tntiffyit^^t^?,, 
xhh. mm. -(fc^ (17). -fk^ife ( 6 8 ) «iE 

17 



Ht3 8] 




[00531 ^wm:mm^tih-m. ( i ) ttz\± (id xm^ti^A i tfz\iG am^L^wi^w 



^ (III) x'm^ixhnmt-^^:-m&^-^, 

i,zi-^XW&-tlZbf}'^X'^h, ttc-Wi^ (IDT 

1 ) T^^ti^m^t^m-m^^-^. ^m. - 

Hb3 9] 




(ni) 



iT-OM (IV) 



HO R" Oil (V) 

(^tf), R,. R2. R3. X, MJist ( I ) titJi^ 
(II) i:PlK80t><7)^«-f : Y(ir;l'3=¥i^/P», 

t ; R' ti^ (I ) i:|SIEa<Ot,c7)5r^-r ; R' ' ii^ 
(II) tmMM(Ohco^m-t) . ( I ) tiit/iC 
(II) t^$iil.m^l:^!|%l^?g^L-CfflV^Tt J: 

[0054101 -114 t*^HJ{C i S^^SIXk^' ho 
)Ui^^-ty:>.m'F^mmiZ7riLfz. Sltf. ( 1) 
^ffit'l)0, lEILaA^iH/i (2) 

ptS ( 3 ) fciy^l^ ( 4 ) *iji»:WlSii/;:«B£5ri: 

-^Tfef). ^mm ( 3 ) ic±ie-fli^ ( i ) ttM 

-m (II) X-m^tLlA 1 ^:^c{iGa«§«c^t^!|!!iS: 
[00 5 5) I112tfct^-C, ( 1 ) W^ffi-C'S)0, fco 

±t, lEfLaA^iii ( 2 ) fc^r«%5ea ( 3 ) , 

aA^iil ( 5 ) fc iiXftfii ( 4 ) Ai)«<Ji:«l?a7tffl 
fiKJtotfcO, *«^3W (3) ttcii/mx/mf' 

^mjs ( 5 ) (ciieHRse ( i ) tfM-^ ( i 

I ) X-m^tLhA 1 ^/::(4GalSf*:-fb^!t«!)J^*-ri.. 
[00 5 6] 03CfcV^-C. ( 1 ) (i^ffit'J)0. 

±iz. twmem ( 3 ) tm^mMmm ( 5 ) « 

3K« ( 3 ) tfM/hXr/n.'f-riTMmm ( 5 ) tc±ie 

( I ) ^Jt{±HR^ (II) Xm^tl^A 1 
[00 57] ia4(CfcV>T, ( 1 ) (i^fiiT'J)'?, -eo 

±ic, *iS5%3fefl ( 3 ) fcii/nfii ( 4 ) mmmrn^ 



(S9) )00-200684 ( P 2 0 0 0- 200 6 84 A) 

ixfcts^^ b-^xm. mm^miz^m^m 

; ( 6 ) i:m^)ll«t4 ( 7 ) ^^-tittTfc 0 . 

3t«f4^^v:*4«??«j^«*KcUS-«5« ( I ) ttdi- 
«^ ( I I ) xm^tltA 1 tfcJ4Gatgflj€-&1*lS-|£ 

[0058] ±f£ti^<o^r®xu N VIUS. ^^-fe y;?.* 
^mSffi(l) fcl^ (4) *<'J-Kt» (8) 

trJ: OWjS^^tl ( 3 ) 

[ 0 0 5 9 ] U :^ h o;l/ 5 y X*i^c7)^S 

ii) t Lxm^timmmiimb ixa, 4 e v i 
[0 06 0] Its (4 ) mmh±mttx\i. 4e 

[0061] *«|XV^ boyl/S *Hryx3R?^lct5V%T 

; v^tin® ( 4 ) {4SHS«®c-rSi^^s*%l. . :i<o^, 
^\.zmmmmi-tht, wm.ifwjihhj^\^ 
<nx, %m:mmmz-fh z t mt lu. 
[0062] mmmmm^t^^-^. mmm^iiz. 

[0063] mmmRt iximmcrmmt^ti. ^ 

j:.u^hv)i'i^^-tyxm=!'imm,mm^zimiz 

WI;itf;KUxf-uy. --KUrntuy, -■KUx-f-yl'-t 

i ;^*y, --K'JX— f/l'X-T/Uir by, ;K'JXXf-yHI 

m^^iitzi,(OblXii, I TO. NESAHwHiK 

1 [0064] ±iiVMi:m\'^xm2(nmmm^j^\yi' 
■ h}:iii^i:^-^yxm'f<oim^:m^<izmmi-i>. mi 

; izii\,^Xii±tlbfcmm ( 1 ) ±(cI?LaAfi?jliS 

(2) ii, lEmmm^mmtxm&txhx^^i, 
iEmimtimmf^ifcmm'^'M'^^j:mmbbi>iz, m 

' mUMr^ •yr::i-h'^:^}::ya-hlxm^LX 



1 0 0 0 n mm^(,zm&iixiiXi\ m&^^mmf)W 

[0066] iE?LaA8lj^tcfflV^^ii|>iE?L«ii^«l4 
1. r ->''7x-;l/-4. 4* -v7$y. N. N' 

-£/7x^;l'-N, N' -t';^ (4-;<^;l/7x:i;l-) 
-1.1' -i;^7x:i;p-4. 4* -i^'r^y. n. 

N' -i/7x:i7l/-N, N' - t';J^ ( 1 --f7^;i/) - 

1. 1' ->''7x-yi/-4, 4* -i^TSy, N. N* 

->^7x-;^-N, N' -t';^ (2~'t7f"/U) -1, 
r -x7x:^y^-4, 4* -^'T^y. N, N, 
N' , N* -rh^^x (4-^^;l-7x:::;l/) -1, 
r -i/'7x-yl/-4. 4' -£/T^y. N. N, 
N* . N' -Tb7=¥X (4-^^;l'7x-;U) -1, 
r -b'X (3-^f-/l-7x:::;P) -4. 4' -xTS 
y. N, N' -x7x-/i/-N. N' -fx (3-;^f* 
;l/7x:::;l/) -1 . T -h';:^ (3-;^f-;U7x:i;U) 
-4. 4' -i^riy. N. N' -h'X (N-;^;I/>'nV 

-1. r -x7x-;^-4. 4* -vT^y. 
4. 4' . 4'* (N-;<f;WNVJ/l/) hU7x 

-;l/TSys N, N' , N" -hy7x-;U-N, 
N' , N" - hV:^ (3-;^^;^7x-;U) -1.3, 
(4-7Sy7x::^;U) ^y-tfy. 4. 4' . 
4" -Ml;^ CN. N* , N" -Ml7x:::;U-N. 
N' . N" -hVx (3-^^;P7x:i;l') D 7x 
-;l/TSy. N, N' ->''7x-;l/-N. N* -h';:^ 
(4-Xf-/P7x:::/l^) -1 . r -h'X ( 3-;<f*/l/ 
7x:^yl-) -4, 4' -xT^y. N. N* -i/'7x- 
;l/-N, N' -b'X (4-;<f'/P7x:::;U) - 1 . 1* 
-b'x (3-;^^yP7x-;i/) -4.4* -i^'T^y^ 

[0067] mz. jEJimxmm ( 2 ) co±^z^m, 

3W ( 3 ) ^JglStS. *«5%3tlli±iE-ffil^ ( I ) 

tfM-m^ (II) T'^^nSA 1 ^/ctiGam'ft 

( 5 ) tcilEHS^ ( I ) ttzii-m: (II) 
[0068] ^ilg^Ttlfi-ma^ ( I ) tfM-Wt^ 

(II) T-a^ix&A 1 ttziiGa^mt-^mc^mmm 
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l)/v:*^(c. ^l^i: LTi>J:<.n ^/c. 2m\iLt(0^ 

mmi:i^^Lfz^. mM(>zm(o^mi«i:}'-rL 

[0069] ( 3 ) li. -f&^ ( I ) tfdi 

-m^ (II) t'^^n&A 1 trziiGammt-^m 
m*ixm&txi>XK^L. tmmnmmuzmm 
^a^fflii^tttc. mmuzmi:f^yr:3-h'^ 

xt'ya-hLxm&lX{>X^\ 

[0070] mmmxmm-hm^. ^m^it. iis 
1 0 0 0 n msjstc«tix(f i v\ m^tmrntw 

[007 1 ] ( 3 ) co^izm'Fi^Amm 
(5) ^^^-r-i.. m^itmmizm^ixim'i'm 

- (4-t'7x:^/M;W) -5- (4-t e r t-y^ 

;^7x-;w)-i. 3. 4-^^'t>''Ty-;k 2- 

(1—^7^;^) -5 - (4-t e r t-y^;^7x~ 
;P)-1. 3. 4-:t^-t>=^T/-;l/. 1. 4-h'X 

{2-C5-(4-te r t-yf";l/7x~;U) -1 . 

3. 4-;j-^^^>''TV'Uyu3 } ^y-tfy. i, 3-t'x 

{ 2 - [5 - (4-t e r t-yf-;^7x-;l/) -1 . 

3, 4-:i-:^'ti/TV»J;i'D } ^ynfy. 4. 4' -t' 

;^ {2 - C5 - (4-t e r t-7'^yl'7xr:;U) - 
1.3. 4-^^VyTY0)l') ) b-7x:::.;k 2- 
(4-t7x::::;M;l') -5- (4-t e r t-T'-^^/U 
7x:i;l/) -1,3. 4~i-TyTY-}U. 2 - (1- 
:h7f-;U) -5 - (4-t e r t-7"'^-;^7x-;I/) - 
1. 3. 4 -f-Tv-'TV-zk 1. 4-b'7.{2-C5 

- (4-t e r t-y^;l/7x-;l/) - 1 . 3, 4-f- 

TxTy'u;^] > ^y-ir'y. i, 3-bx{2-C5- 

(4-t e rt-7'f-;^7x:^y^) -1. 3. 4-f-r 
S^'ryU/U] I <y-b'y. 4.4' -b'X < 2 - C5- 
(4-t e rt-7'^;P7xr:;U) -l. 3. 4-^-7 
S^'TVU/U) } b'7x:::;k 3- (4-b'7x-;M 
fU) -4-7x-;l'-5- (4-t e r t-7'f-;U7x 
:^;^) -1.2. 3- ( 1—^7^- 

-4-7j;-;t.~5- (4-t e r t-7'f-;U7x 
-;l')-l. 2. 4-htJTV-/l/. 1. 4-b';:^{3 

- C4-7x:::yP-5- (4-t e rt-^i-JUyxZL 

;i^) -1. 2, A-hVTY'JjWi ) ^y-tfy. i. 3 

-t'X {2 - C4-7x:^;U-5- (4- t e r t-^ 

^;U7x-;P)-i. 3. 4-h'J7y'JyU] ( -n;^^' 
y. 4, 4' -b'X { 2- C4-7x:::;U-5- (4- 
t e r t-7'f-;l/7x-yl/) -1 . 3. 
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/U) I t'yx-/l-. 1 . 3. {2- iS- 

(4-tert-7'^;P7i-;U) -1, 3.4-:^^ 

[007 2] ttz. m=Fm.mmt ix^wn(r>-i& 

it ( I ) ^Jtt± (II) X-m^illA I t^itiGam 

( 0 0 7 3 1 <x{c, m^^aAtfiisi ( 5 ) <o±fc, itrie 

Ucttfii (4) im^L. *®x^^' hD/i/S^^-fey;^ 
[0074] I-lii, ^ig ( 1 ) ±tClE?LaA^>l^ 

( 2 ) . iffts^^T^ ( 3 ) iy^m^aA^iiii 
( 5 ) . ( 4 ) mmmixm^xu^ vaju^ 

( 1 ) ±l,z:^m^m { 3 ) , ( 5 ) fcJ:t; 

usi ( 4 ) ii\mmnit:<o (ei3 ) . (4 ) ± 

{c, li^iiA^ii)! ( 5 ) , ti^mM i 3 ) fcJ:l/ffi 
ffi ( 1 ) Sffi ( 1 ) ±lclE?LaA^ 

si( 2 ) . ^^ms ( 3 ) fcii^mfii (4 ) m<x 

SI L^c •) (0 1 ) , Itffi ( 4 ) ±C«^aA^Sl 
( 5 ) . ^^3^1 ( 3 ) J;t/I7LaAi?3M« 

(2) , nffid) ^Jii^^lUc'3L■ctt*)6^^s 

i3^:v^. v^-m<o*^t02{cov^-CiliBBU>:c^i:IS|ai 

jMlti, iEfLi±A«8«gtiE?L^ilHS«l5:^«ILT, iE?L 

rimtmMmm<r>2mm&bixi>0:^\ «^aA 
mxmtmmmmcn2mm^i: ixh^^\ 

mmizx'oM'^m^ixhx^^i, w^mmnb 

^^5^: A 1 (CiaHeNOj) 2C,2H 



1.^, -?-OW$<ia^5~2 0 0nmt'*>0, M^fUS 
T-Jg^tSJ*^, 10~5 0 0nmSgCJg^t^ltfJ: 

^si^<7)ji^:5rij-Kii (8) ^mmt. mmmmizm 

a=5rmffi (Vs) ^EpjirtSClttcJcOW^xU^'Ha 
[0077] ^^B^co^-^xi^:? ^o;^ = ^^^:yxS^^ 

mmx'tii. 

[0078] OTtlli6f«S:iE« *l6BB$:giBB^ 

I.. 

[0079] ^^«?1J1 (^b-^ft (2) £7)-^^) 
T/l- 5 -»> A M; >f y r n--J?4r HO. 51 g J^ftl* N^l^x 
y3 5m\l,zmm^^fzm. 2- (2-t Kn=^fi/7i:z 
/l-) '^yy^^•^■^^y-yH.06glril?K^y^xyl5m 1 iZ 

mm^^t:mm^mi^j:i<i^m^Lf^, mm. so 

°CX-3 O^^m^'^tz. #<?>iXJt?§jgtp-7x-;l'7 
i/-/l/0.85g5:#7l<b;t'X>-l 5m 1 
?SSr?iSTLf>:. 6 0-Ct'4i^^J»2:m, -fcom, m 

mi:mmiz-mm.uz. m\t:mLxwmk. a 

F) i:X^/-;K7)m-^?Mt'll^fB»i3L, 0.83gCO 
&m^i:nrz (IR*53.9%) . CcO^aSrtii-ffUci: 

[0080] 



)0 

C : 74.03%, H : 4.06%, N : 4.55% 
O : 12.99%, A i : 4.38% 
#«fffi C%D C : 74.09%. H : 4.03%, N : 4.54% 
0 : 12.96%, A 1 : 4.38% 

tz . arc^miz-y^^x i mx-h i. . 

[008 1 ] ^^0112 (^b^%) (34) 
7;U S A h 'J y 7"D,ifdE- V- h'0. 51 g 2:** h /L-x 
y3 5m 1 lzmm^itf::1k. 2- (2-t Kodf j/7x- 
'<.yyf-7y-/H.41g5:*E7Kh>l-xyl5m I izM 
m^'^rzmW.t:mnUj:i}^^M^Lfz. ?I^f^, 6 0-C 

x3 o^^m^-^fz. nt>iifzmwnzi;j<v yg».5ig 

#^5C: A l(C,3H8NOS)2C5H90j 

tUKi C%] C : 64.14%. H : 4.31%, N : 4.83% 

O : 11.03%, S : 11.03%, A 1 : 4.66% 



s-ig^hvuxy 1 5m 1 izmm^'ttzmmimuz. 
6 o-cx'itmmmmi'r. ^m. mmt:mf}nz- 
mmitz. mii^itxmmm. m^^Bim\i 

fz. rS'J1*l?:>''>f-;l'*/UA7 5 F (DMF) tx^J'y 

tz (iR^O.0%) . Z<oi&&ij^ViUztZ^, OT« 
^^mfz. 
[0082] 



(©2))00-200684 (P2000-200684A) 



l»-«ffiC%D C :64.19%. H : 
O : 11.06%, S ; 

7;l'S -»> A hV-i yro.lf^y HI .02 g Sril* h/UX 

y7 0m\l,zmm^-^t:tk. 2- (2-t Kn4fi^7x::: 

•C' 3 0 . i% (>tlfzmmiZ'? U 4 ylK). 58 g 

Sr^i^b/l'Xyi 5m 1 t;^W?-tf-;t^?g$r?STL?t. 

:)^^^: A l2 (CiaHgNOS) 4C,H204 
ffStii C%D C : 62.68%, H : 3.17%, N : 5.22% 
O : 11.94%, S 
C%] C : 62.82%, H 
0: 11.91%, S 
[ 0 0 8 5 ] ^fig0!|4 {^k^l^ (68) CO^^) 

\iZmm^^i-z^k. i/i'^K (HOOCCOOH) 9.9g 
t2- (2-t HQ^i/'7xr:;W) '<yy7r^-tV'-;H). 
37 g $r X y -;H 0 0 m 1 (Cjf M ? -tt ^c?§?S5:JSJ* L 



4.25%, N : 4.80% 
11.05%, A 1 : 4.65% 

tz. jFS'tt^r^-'^^/U+^l^ATi K (DMF) bx.9 y 
-^UiOii^^jK-C-S^faSSi L, 1. 24 g<7)e^B^B^i# 

tz (iR$46.3%) . ^<r>mi^imUzb^b. \XV<^ 
[0084 ] 



Wi-^m. 28%r>^-7*$ri{m 1 j@ 

^^jC: Gaj (CisHsNOz) 
H-»ffl C%] C : 60.67%, H : 



11.94%, A 1 : 5.04% 
3.13%, N : 5.18% 
11.95%, A 1 : 5.01% 

mmmm^z-mMLtz. ■m^B^p^m. 

Wmi^'Jy''^)\^t>.)VA7lY (DMF) i:X:?y-/U 

io?g^^«t'SiSa^B«s t , 0. 21 g (^m^m^Bmfz 
(iR$44.2%) . ^ffMSk^muzt^b. mm 

^^Wz. 
[0086] 



^J-ffl C%) 



O 
C 
O 



[0087] HififiSJl 

jliefctTN, N' -x7xX;l/-N, N' -t';^ (4 
-;<f-yl^7xx;p) -1 . l' -fx ( 3-^^/U7i 
xyl-) -4.4' -i^'T5Wt^SrlS«tCJ:01?S6 

-fb-^1*l ( 1 ) Sr^«(::<J: •) 6 0 n mcOJ? $ {c^S J; d tc 

mmm^Ltz, 'mz. i^t lt i o : i c7)Mi^jt«7) 

M gfc<}:yfA g $rM«tCJ: 0 2 0 0 n meow $13^1, J: 
[00 881 ^{BJ2~4 

^jsf^itfcv^T, -fb-^!t% ( 1 ) ^mmthKh*)\<z. 
-(b-^ift ( 2 ) , ( 4 ) , ( 8 ) ^zKthztm^^mm. 
jJI 1 fc ^< LTWjgx p h 5 

[0089] Ilite095 

JliltL-C, N. N' -i^'7x::::/U-N, N' -h'X 

(1— t7^;w) -1,1' -'Jys.-)V-A, 4' - 
^c. -eoiti^ifeKifc ur, -fk^ (14) i:mm 

tc, m^t LTIO : lcOiK^Jtc7)Mgi3j:lXAg$:|| 



2^204 

3.00%, N : 5.24% 
17.98%, Ga : 13.11% 
60.75%, H :2.97%, N : 5.24% 
17.95%, Ga : 13.09% 

mzX *) 2 0 0 n m<r>m^^zt£h J: 0 t?ijK$r)^fi£L 
tz. z<r)^o\,zLX. W«xu^' ho;p5;*.-fey;^«^ 

[0 0 90] ^^]6 

jli^tLT, N, N' -v7xX;P-N, N' -h'X 
(l-:^7^;l^) -1 . r -i''7xX;l.-4, 4' - 
S •) , 5 5 nmO^|^5r«Bgt 

-5-e7)±t^lgi%7tiit tt, ^-^^ (17) 
u-y^r 5fift% Y~r^^tz{><r>^mMi.zi. 0 2 0 n 

[0091 ] JiCfc, HS^tfJiSJBt LTfl:^ ( 1 ) 

•) 4 0 n meolf^lc^rl. J: 0 mmim^Uz, 
mz. KShLTlO : lcOS^JtcOMgfcJ:t>'Ag5r 
^«tJ: 0 2 0 0 nm<0)f $(:^rl,J; 3{c»KS:}g«L 

(0 092]||*||J!|7-9 

HffifFH 6 (cijv^t, -fb^ (17) ^iSfflt-l.ft^?'} 

IC, -fb-^^ ( 2 1 ) , (26), (3 3) l,Zi^ti>Zt 
m\i^m 6 i ^ < |B)«{; UT Wffilx U ^ h oyp 5 

[009 3] ^Stfi?i)l 0 

^ y'j^M.7.m\mmi^yy^<^mLL^zm.mM 
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tLT. 4, 4' . 4" -MJXCN. N' . N" 
'j7x-/U-N, N" , N" -hUX ( 3-P<^/P7x 
D l>i;7x-/UTSV5:^«(cJ:0Ji§l 5nm 

ItLtN. N' -x7x-;l'-N, N' -\zX{4- 

^f•;^7x-y^) -i, i' -fx (3-;<f-;i/7x- 
/U)-4. 4* -i;T5y^gl«CJ:'3, Jit$4 5nm 

(35) tC/Uyuy$:5S*%K-7°$-ti-/Stcr)5-J±M 
«{CJ: •) 3 0 nincr)il$(c>5r«. J: 3 t»MS:B«L/i. 

t Lt 1 0 : 1 cOISi^Jt^OM gfeit/A gSrH^tcJ: 0 
200ninOJi$tc5:SJ:3{cSliSrmU>:, dCDi 

[0094] XSSfiRIl 1-1 3 
»J60lll OlCfcl^T. -(b^ (35) $r(3M-rSft4?0 
tc. •fb-^(4 1), (5 1), (56) l,zKlhZt 

[ 0 0 9 5 J mtspfj 1 4 




list LT 1 0 : lOJK^iOMgfcctl^AgS- 
mmzX 0 2 0 0 nm<7)JI§lc^S J: ^ t»IK2rJe^L 

( 0 0 9 8 ] IFflS 

njfiijii 1 ~ 1 7 *j xx/tmm 1 T^4'^>fLf>:#<sx u h 



MSfcLf, N. N" -j^7x-;U-N. N' -h';^ 
(4-^^yl/7x-;l') -1 . r -b'x(3-^^;U 
7x:^/l') -4. 4' ->''rSWb-&!t?!I$r^«(c<tO^ 
$6 0nm<0^IS$-?gjSL^. -f-WitWtSiUjtlfc t 
T, -ft^ (57) ^S^tZctOeOnmOJf^tC^I. 
J:dtc»MSr}^J«L;t. mz. Hgfc tt 1 0 : icOJS 
i=-ik<^M g 13 jrl/A g i:m^izJ: •) 2 0 0 n in«OJi$ K 

[0096] »£P1J1 5-1 7 
IQSjJII 1 4 tctJOT, -fb-^it!!! (57) 0 
tC, -fb^?*) (68) , (73), (87) {Cfti.l.Ct 

w^hisnsfifiai 1 4 1 ^ < mmiz ix^mi. u h o;u s 

[0097] itm\ 1 

jUJiiLTN, N' -i''7x-y|/-N, N' -t';^(4 
-^f-;P7x^;U) - 1 . r -fx ( 3-^f-/P7x 
:z;P)-4, 4' -i^'rsyft-&tl$r^«CJ:0)»$6 

-(t#!BJ ( A ) immzX 0 6 0 n m<7)JP$ t^rS XoiZ 



Ut4 0] 




(A) 



^^s^tsmEfc j:t/^s»i63B»-Si: ^mcom&m 

mm^TX'mi5mAMT'S^^^^X. ^(O 

mM&(r>^mi m^ip^mzyk^tx-mm) m 
xakt. 

[0099] 

[HI] 
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<v) 


(c d/m') 


(V) 




3. & 


11500 


11.5 




4. 0 


1 2B00 


1 2. 0 




3. 0 


1 0 7 0 0 


1 2. O 




3. 6 


9600 


1 2. 5 




4. 0 


1 0500 


12.0 




3. 5 


1 3450 


1 2. 5 




3. 0 


1 6 7 O 0 


1 2. 5 


Stgffiie 


3. 5 


1 7800 


1 2. 5 




3. 5 


1 65O0 


13.0 




3. 5 


1 3 8 5 0 


1 2. 5 




3. 5 


1 2700 


1 2. 5 




3. 0 


1 5 6 00 


1 3. 0 




3. 5 


1 4300 


1 2. 5 




3. 5 


12600 


1 2. 0 




3. 5 


1 2700 


1 2. 5 




3. 0 


1 1 U 00 


1 2. 0 


St^04 17 


3. 5 


12 10 0 


1 2. 0 




4. 5 


4 100 


1 3. 0 



[ 0 1 0 0 3 « 1 t-hhii^h k 0 *^jS«fia)<OW«Sx 

[0101] ^wm^mx.]y9 vu)\,i^-^yx^^ 

[0 102] 

[^BfliO^*] J: 0 . -«c7)mtgSt^3tel^ 

±^•(1:^^ (I ) i/cti (I I ) T-^$iil.A 1 ttz\,i 
G aiiMb^Sr-t^^-tl, ^ 1 1 J; 0 . i^iBISS*^:^ 



-m^mmmmm. 
-m^mmmmm. 

[04 ] 3|!:5fi|B^<?5*«SxU:? h DyUS :t--b y ;^*-?^cO 



1 : I^S, 2 : 1?LaAfftiM«, 3 : 4 : 

5 : m^aAttiMJa, 6 : wimmm. 7 : m 



[01] 



[02] 



— 1 
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im4] 



r 

V s 

Lr 



is 



O^OAOi&OAOAOAO 
AO AO AO AO AO-AO A 
o ao ao ao ao ao ao 
aOaoaoaoaoaoa 




(72)I&0M SfJII F^^-j:.(##) 3K007 ABOO AB02 AB03 AB06 CAOl 

;tlSlS>tlSr1i+*ES±0rZTi 3 #13^ CA05 CBOl DAOO DB03 EBOO 

izmmwxfi^ iya^m^^m faoifao3 



